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tein cleavage, such as phenol, skatol, and indol, are detected by
suitable tests and are useful in identifying bacteria.
Reduction of Inorganic Compounds. Many of the inorganic
compounds which are common in nature are reduced by various
types of bacteria. One of the best examples of this type of bacterial
action is found in the reduction of nitrates under anaerobic condi-
tions, and in the presence of organic matter such bacteria are able
to utilize nitrates as a source of oxygen. Nitrates are reduced to
nitrites, and the nitrites in turn into free nitrogen gas. This process,
known as denitrification, is one of the processes by which plant food
is made available. In the laboratory it may be shown to be a func-
tion of many different species of bacteria; the nitrate reduction
test, in which nitrite is detected, is one of the common methods used
as an aid in differentiating organisms.
In a similar manner, sulphates are reduced to sulphides. This
process is observed frequently in sewage disposal plants if the
water of the city contains a large percentage of sulphates.
Oxidation of Inorganic Compounds. Some of the inorganic
compounds, notably those of sulphur and iron, are oxidized by
bacteria for the purpose of obtaining energy for growth. Hydrogen
sulphide, which is common in mineral springs of many regions, is
oxidized by a type of sulphur bacteria, Beggiatoa, with the forma-
tion of free sulphur and sulphuric acid. The small sulphur granules
may be seen in such bacteria when the slimy deposit in mineral
springs is examined microscopically.
The oxidation of ferrous carbonate or other iron salts by the
iron bacteria is commonly observed. This is true particularly in
water which has a high iron concentration. Two general types of
bacteria are found to be able to oxidize iron compounds with the
formation of ferric hydrate which is deposited in the sheaths of the
organisms. One type forms long filamentous masses which may
reach a size sufficient to clog water pipes. The other type forms a
crustlike deposit on the inside of water pipes which, also, may ac-
cumulate to such a size that the pipe is closed. The large iron ore
deposits found in Sweden, and probably those in Minnesota, were
formed by the action of such bacteria.
Oxidation of Ammonia and Nitrites. In the discussion of the
decomposition of protein material, it was observed that ammonia
is one of the important end products. Ammonia is not readily
utilized by plants as food. Two types of bacteria, the Nitrosococcus
and Nitrosomonas, are able to oxidize ammonia to nitrites, which
in turn are oxidized by the Nitrobacteria into nitrates. The process
of oxidation of ammonia to nitrites and then to nitrates is called
nitrification. The organisms are prevalent in soil and constitute
the most important group of soil microorganisms. Nitrification